Brassica juncea is used as a condiment, as vegetables and as an oilseed crop, especially 37 in semiarid areas. In the present study, we constructed a genetic map using one 38 recombinant inbred line (RIL) of B. juncea. A total of 304 ILP (intron length 39 polymorphism) markers were mapped to 18 linkage groups designated LG01-LG18 in 40 B. juncea. The constructed map covered a total genetic length of 1671.13 cM with an 41 average marker interval of 5.50 cM. The QTLs for 2-propenyl glucosinolates (GSLs) 42 colocalized with the QTLs for 3-butenyl GSLs between At1g26180 and BnapPIP1580 43 on LG08 in the field experiments of 2016 and 2017. These QTLs accounted for an 44 average of 42.3% and 42.6% phenotypic variation for 2-propenyl and 3-butenyl GSLs, 45
lines of the RIL mapping population, because the bulk of the seed GSLs might originate 48 from the siliques. Comparative analysis and annotation by gene ontology (GO) and
The genetic linkage map of B. juncea was constructed by using JoinMap 4.0 software 146 at LOD≥4.0 [36] . Recombination frequencies were converted to map distances in cm 147 using the Kosambi mapping function and the genetic map was drawn with MapChart 148 software [37] . QTL analysis of 2-propenyl and 3-butenyl GSL contents was performed 149 using the interval mapping method of MapQTL 6.0 software [38] . A permutation test 150 (1,000 replications) was used to determine the significance level for LOD with a Table S1 ). The synteny analysis 280 indicated that LG08 was exactly chromosome A08 of the A genome. 281 282 Transcriptome analysis of the parental siliques as potential GSL source for seeds 283 To construct a de novo transcriptome database, three RNA libraries were generated for 284 each of G266 and G302 lines through Illumina sequencing. A total of 139,197,152 and 285 138,957,982 raw reads were generated from the G266 and G302 libraries, respectively 286 (Table 4 ). After removing low quality reads, adapter polluted reads and higher N contents 287 (>5%) reads, a total of 134,953,284 (96.95%, T399) and 134,832,452 (97.03%, T085) 288 clean reads were obtained (Table 4 ). After filtering out the genes that contained only one 289 exon or encoded short peptide chains (<50 amino acid residues), a total of 81,826 290 transcripts were revealed by blasting the reference genome using DESeq2 (v1.6.3). To 291 functionally annotate those transcripts, the 81,826 transcripts were blasted in search of 292 Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG). Finally, 293 8,1694 transcripts (92.64%) were successfully annotated by GO and KEGG, and 324 294 ones of these transcripts were involved in GSL metabolism ( Supplementary Table S2 ).
295
To calculate and estimate the expression level of each candidate transcript for GSL 296 metabolism, the fragments per kilobase per million mapped fragments (FPKM) was 297 introduced. Transcripts with a threshold of "FDR≤0.05 and │Log 2 Ratio│≥1" were 298 identified as differentially expressed genes (DEGs). It was found that only 24 transcripts 299 were DEGs related to GSL metabolism. Among those DEGs, 15 genes are involved in 300 the biosynthesis and transport of aliphatic GSLs (Table 5 ), and 5 and 4 genes are involved 301 in the biosynthesis of indolic GSLs and the breakdown of GSLs, respectively 302 ( Supplementary Table S3 ).
303
To verify the expression of these transcripts detected by RNA-Seq, the 15 candidate 304 genes involved in the aliphatic GSL metabolism pathway were randomly chosen for 305 validation by qRT-PCR. Detailed information about the chosen DEGs and primers is 306 listed in Supplementary Table S4 . The data obtained by qRT-PCR were consistent with 307 the RNA-Seq results ( Figure 5 ), suggesting the reliability of the transcriptome database. 
